Introduction
Muscle consists principally of rod-like polymers of myosin and actin, the thick and thin filaments, which slide past each other to produce force and contraction. In most muscles the filaments of each type are the same length and are held together in register by the M-and Zlines, respectively. This highly ordered arrangement gives rise to repeating broad bands, the A-and I-bands, running transversely across the muscle and hence the term striated muscle (Fig. 1A) . In many cases the sharpness of the edge of the A-band indicates the thick filaments all have the same number of myosin molecules. Thus in vertebrate striated muscle the thick filaments are 1.6 μm long and are thought to contain precisely 294 myosin. There have been several proposals for how thick filament length is exactly terminated, but none has been proven. A mechanism that we proposed involves titin, whose individual molecules span between the Z-and M-lines and in the A-band are thought to lie on the surface of the filament shaft. This suggested an obvious mechanism for control of exact filament length, with titin acting as a molecular ruler, which is a widely accepted idea. Interactions between myosin and titin are indicated by close correspondence between the helical structure of the filament and patterning of the Ig (Ig) and fibronectin (Fn3) domains that titin is mainly composed of (Fig.  1B) ,. Furthermore, titin A-band epitope distances to the M-line do not vary with sarcomere length, indicating that titin is firmly associated with the thick filament. This contrasts with Iband titin, which contains only Ig domains and unique sequences and behaves elastically.
In a recent paper in PNAS Granzier and coworkers described a mouse model with modified titin to test the proposal that "titin is a protein ruler that determines thick filament length." Fourteen domains spanning 56 nm were deleted from titin at the end of the thick filament (IA junction) between the thick filament bound (A-band) and elastic (I-band) parts of the molecule. No change in thick filament length was observed, from which it was concluded that "Findings disproved that titin at the IA junction is crucial for thick filament length control, settling a long-standing hypothesis."
Results
We challenged the conclusions of Granzier and coworkers. We do not contest the conclusion that the IA junction part of titin is not critical for thick filament length control. However, we agued the claim that this disproves the ruler hypothesis is unjustified. Myosin is a long molecule, ~180 nm, and evidence indicates that its main interaction sites for assembly into filaments and titin attachment are in the C-terminal tail, light meromyosin (LMM), more than 100 nm away from the IA junction (Fig. 1B) . Thick filament length is therefore unlikely to be affected by deletion of titin domains from the filament tip region. Whether the ruler hypothesis is correct can be questioned, but we argued that these recent data do not provide a critical test. 
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